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on six measures of physical functioning, self-rated health, pain,
earnings, and employment status among US adults aged 51 to 63
years at baseline. Methods: Data came from the Health and Retire-
ment Study, a nationally representative longitudinal study conducted
biannually. The analysis sample consisted of individuals aged 51 to 63
years at baseline with arthritis who were resurveyed at 2-year
intervals from 1996 to 2010. Propensity score matching was used to
compare outcomes of persons receiving total knee arthroplasty (TKA)
with those of matched controls. Six measures of physical functioning
were examined: lower-body mobility problems, instrumental activ-
ities of daily living limitations, activities of daily living limitations,
and large muscle, ﬁne motor, and gross motor limitations. Self-rated
health and pain were also examined. The two employment-relatedee front matter Copyright & 2014, International S
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ox 90097, Durham, NC 27708.outcomes were earnings and employment status. Results: Receipt of
TKA was associated with better outcomes for several measures of
physical functioning, especially mobility limitations, pain, and self-
rated health. Receipt of TKA was not associated with increased earn-
ings or employment. Conclusions: Receipt of TKA yields important
improvements in physical function among persons with an arthritis
diagnosis who received the procedure before reaching the age of 65
years. This study contributes to knowledge about the beneﬁts of TKA in
a community setting among nonelderly recipients of TKA.
Keywords: pain, physical functioning, quality of life, total knee
arthroplasty.
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The beneﬁts of total knee arthroplasty (TKA) for joint function,
physical functioning, pain reduction, and health-related quality of
life are well documented for elderly persons [1–3]. In contrast, little
is known about TKA outcomes for persons younger than 65 years
despite the fact that this age group has had the highest increases
in rates of joint replacement during the past three decades [4,5].
Few studies have examined outcomes of TKA among persons
younger than 65 years. Two studies examined implant failure of
TKA in this age group. Both reported that implant failure was
substantially higher among persons younger than 65 years than
among persons 65 years and older [6,7]. Styron et al. [8] examined
return to work after TKA among 162 persons aged 18 to 69 years
who worked full time before TKA. At 3 months postsurgery, 71%
had returned to full-time work. Returning to work or increasing
work hours is a more likely outcome for persons younger than 65
years than for persons older than 65 years. Persons younger than
65 years also tend to have fewer other chronic illnesses, which
have been shown to reduce beneﬁts of TKA [9]. Nonetheless, thefew studies that compared TKA outcomes for patients younger
than 65 years and patients older than 65 years reported no
differences in postoperative pain and function [10,11]. Given that
TKA is among the most frequently performed procedures in the
United States and the high expense per procedure, determining
its beneﬁts in this understudied population is important.
This study examined physical functioning, self-rated health,
pain, and employment-related outcomes of TKA among persons
from a nationally representative sample who were younger than 65
years at baseline. The data permitted the development of a control
group based on many attributes of sample persons before TKA
receipt and assessment of multiple outcomes. Although a substan-
tial number of joint replacements occur before individuals reach
the age of 65 years, rates of arthroplasty increase substantially after
enrollment in Medicare, especially among the previously uninsured
[12,13]. To our knowledge, this is the ﬁrst study to examine the
effects of knee replacement on physical functioning, pain, self-
rated health, and employment-related outcomes in a nationally
representative sample of individuals younger than 65 years at
baseline.ociety for Pharmacoeconomics and Outcomes Research (ISPOR).
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Three forms of analysis were performed. First, logit analysis was
used to predict the receipt of TKA. Second, propensity score
matching (PSM) was used to create a control group that was
compared with the recipients of TKA. Third, changes in the outcome
variables for the treatment and control groups were compared.
Sample
Data came from the Health and Retirement Study (HRS), a
longitudinal biennial study of a nationally representative sample
of US adults aged 51þ years and their spouses or partners that
began in 1992 [14]. Data for this study were from the HRS
interviews conducted in the period 1996 to 2010. We began with
1996 because the HRS physical functioning measures were not
standardized until 1996. Spouses and partners of index respond-
ents also were interviewed regardless of age. Because the inter-
view was identical for index respondents and their spouses/
partners, we included the latter if they satisﬁed our sample
inclusion criteria. Baseline interviews were in-person; subse-
quent interviews were conducted by telephone. The baseline
response rate for the HRS sample was 81.6%; follow-up response
rates ranged from 85.4% to 93.4%.
The initial analytic sample consisted of HRS respondents,
including spouses/partners, who were aged 51 to 63 years at
baseline, participated in two consecutive interviews (e.g., 1996–
1998 through 2008–2010), self-reported that they had arthritis,
and at baseline had never had TKA (N ¼ 4616). Like all the study
measures, a diagnosis of arthritis was obtained by respondent
self-report; the HRS did not ask about the site(s) of the respond-
ent’s arthritis. The HRS did not ask speciﬁcally about osteoarthritis
until its 2006 interviews. Cohorts were constructed for each 2-
year interval (i.e., 1996–98 to 2008–2010); the earlier date was
treated as the baseline, and the later date was treated as the
outcome measurement.
Measures
Three types of variables were used in analysis. Baseline measures
were used in the PSM to identify the treatment (i.e., TKA
recipients) and nontreatment groups. The outcomes on which
the two groups were compared were measured at follow-up (i.e.,
2 years after baseline). Receipt of TKA was reported as occurring
during the interval between baseline and follow-up.
Key independent variable
The key independent variable was receipt of TKA. At each follow-
up interview, participants were asked if they had knee replace-
ment in the previous 2 years. Receipt of TKA was measured
dichotomously (1 ¼ receipt of TKA between consecutive inter-
views; 0 ¼ no receipt).
Outcome variables
We examined 11 outcome variables, all measured at follow-up (i.
e., 2 years after baseline): 6 physical functioning measures likely
to be affected directly or indirectly by osteoarthritis of the knee, 2
measures of self-reported pain, self-rated health, and respond-
ents’ earnings and employment status. Activities of daily living
(ADL) or basic self-care tasks were walking across a room, dressing,
bathing, getting in and out of bed, and using the toilet. Instru-
mental activities of daily living (IADL) tasks, which require a higher
level of functioning than do ADLs, were using the telephone,
managing money, taking medications, shopping, and preparing
meals. The mobility limitations index included walking several
blocks, walking one block, walking across a room, climbingseveral ﬂights of stairs, and climbing one ﬂight of stairs. The
large muscle index included sitting for 2 hours; getting up from a
chair; stooping, kneeling, or crouching; and pushing/pulling a
large object. The ﬁne motor index included picking up a dime from
the ﬂoor, eating, and dressing. The gross motor skill index included
walking one block, walking across a room, climbing one ﬂight of
stairs, getting out of bed, and bathing/showering. There was
some overlap across physical functioning measures; nonetheless,
the indexes measured different aspects of physical functioning
that may be affected by TKA. Scale items were coded 1 if the
respondent reported difﬁculty performing or could not perform
the task (0 ¼ no difﬁculty). Scale items were summed to yield
scale scores. Baseline scale scores, constructed identically to the
outcome measures, were used in the PSM.
Four items measuring self-reported pain were used in the
PSM, all measured at baseline. The ﬁrst item asked respondents if
they usually experienced pain and was coded 1 for the presence
of pain (0 otherwise). Two dichotomous variables measured the
amount of pain: moderate pain and severe pain (1 ¼ yes; 0 ¼ no).
The reference category was mild pain. The fourth item assessed
whether pain interfered with the respondent’s usual activities
(1 ¼ yes; 0 ¼ no). Only any pain (“pain”) and pain that interferes
with usual activities (“pain restrict”) were included as outcomes
and were measured at follow-up.
Self-rated health was measured on a ﬁve-point scale—that is,
excellent, very good, good, fair, and poor. For the PSM, a
dichotomous measure of self-rated fair/poor health (excellent,
very good, or good health ¼ 0; fair or poor health ¼ 1) at baseline
was used for matching TKA and control samples. The original
ﬁve-point scale (“self-rated health”) was used as an outcome
variable at follow-up; higher scores represent poorer health.
At both baseline and follow-up, earnings were measured as a
continuous variable in thousands of dollars. For the PSM analysis,
we also included a variable for other household income, deﬁned as
the difference between total household income and the respond-
ent’s earnings in the year before the baseline interview. At both
baseline and follow-up, employment status was measured by a
dichotomous variable set to 1 if the respondent reported any hours
of work during the past month and to 0 otherwise.
Matching variables
Treatment and control groups for the PSM were matched on
variables that previous research suggested relate to receipt or
outcomes of TKA among persons aged 65þ years [16–21]. All the
matching variables were measured at baseline. Baseline meas-
ures of the 11 outcomes were included in the PSM, as described
above. We also included covariates for three racial/ethnic groups:
blacks, Hispanics, and persons of other race. Each was coded
dichotomously, with whites as the reference group. Educational
attainment was represented by four binary variables to permit
measurement of nonlinear relationships between TKA receipt
and educational attainment: less than high school (0–11 years)
(reference group), high school (12 years), some college (13–15 years),
and college degree or higher (16þ years). Gender was coded 1 for
women and 0 for men. Marital status was coded 1 if currently
married and 0 otherwise. Obesity was measured using the standard
body mass index cutoff point of 30 (1 ¼ obese; 0 ¼ nonobese). Health
insurance coverage was measured dichotomously (1 ¼ private or
public health insurance; 0 ¼ no health insurance). Dichotomous
variables for survey year also were included to ensure that the
treatment and control groups were temporally equivalent.
Analytic Methods
Propensity score matching
PSM was used to identify an appropriate comparison group for
the TKA recipients. The goal of PSM is to make the treatment and
Table 1 – Odds of total knee replacement (n ¼ 4616).
Explanatory variables Odds
ratio
95% conﬁdence
interval
Age 1.05 1.02–1.07*
Black 0.91 0.72–1.13
Hispanic 0.69 0.47–1.02
Other race 0.87 0.54–1.39
Female 1.05 0.87–1.26
Married 1.43 1.17–1.74*
High school education 1.14 0.90–1.45
Some college 1.26 0.98–1.64
College degree or higher 1.24 0.93–1.66
Fair/poor health 0.56 0.45–0.69*
Obese 1.98 1.66–2.37*
Pain 1.34 0.85–2.12
Pain moderate 1.16 0.81–1.68
Pain severe 1.30 0.86–1.97
Pain restrict 0.90 0.59–1.36
ADL limitations 1.10 0.88–1.36
IADL limitations 0.86 0.74–1.00*
Mobility limitations 1.19 1.05–1.35*
Large muscle limitations 0.87 0.80–0.95*
Fine motor limitations 0.83 0.66–1.03
Gross motor limitations 0.90 0.73–1.12
Earnings (’000s $) 1.00 0.99–1.00
Other household income
(’000s $)
1.00 1.00–1.00
Employed 1.19 0.98–1.46
Health insurance 2.27 1.56–3.29*
Survey year 1.05 1.01–1.10*
ADL, activities of daily living; IADL, instrumental activities of daily
living.
* P r 0.05.
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bias [22,23]. Matching required two steps. First, logit regression
was used to predict the log odds that respondents with arthritis
received TKA. Second, predicted probabilities, calculated from the
logit analyses, were used to match TKA recipients to their nearest
match among the nonrecipients. We used nearest neighbor
matching and a caliper of 0.02, using PSMATCH2 from STATA11
(StataCorp, College Station, TX). Observation pairs were dropped
if differences in values exceeded this amount. There is no
consensus as to the choice of caliper. Typical caliper widths in
the literature range from 0.01 to 0.025. Our choice falls within this
range [15].
Changes/differences in outcomes
To permit detailed consideration of the effectiveness of TKA,
average treatment effects for the treated (ATT) were examined in
three ways for each of the 11 outcomes. The ﬁrst set of ATTs
examined differences between values for the treatment and
control groups at the follow-up interview. The assumptions
underlying this comparison are that treatment and control
groups are well matched at baseline and the differences in
outcomes at follow-up adequately measure the associations
between outcomes and TKA receipt/nonreceipt.
The second set of ATTs examined “difference-in-differences”
scores—that is, the difference in follow-up and baseline values
for the treatment group minus the difference in counterfactual
“follow-up” versus “baseline” for the control group. This type of
dependent variable allowed for the possibility that matching at
baseline may have been imperfect. Difference-in-differences
scores are ﬁxed-effects models that control on variables omitted
from the PSM [16].
The third set of ATTs was based on dichotomous measures of
whether the treatment group improved relative to the controls in
the follow-up versus baseline periods (1 ¼ improved; 0 ¼ not
improved). These comparisons captured differences in absolute
improvements in outcomes.
Paired t tests were used to judge the signiﬁcance of outcomes
between the treated and untreated groups.Results
Participants were aged 58 years on average, and 69% of the sample
was women. With regard to race/ethnicity, 22% were African
American, 10% were Hispanic, and about 6% other races. Thus,
62% were white. Only 7% of the sample had less than a high school
degree, and 14% were college graduates. Approximately 54% rated
their health as fair or poor, and 48% were obese. Participants
averaged less than one ADL or IADL limitation, but averaged two
mobility limitations; 42% reported suffering some level of pain;
about 14% rated their pain as severe. Personal earnings were quite
low (under $13,000), but only 41% were employed at baseline. The
vast majority (89%) had private or public health insurance.
TKA recipients comprised 17.3% of the study participants who
met the inclusion criteria. Nine explanatory variables in the logit
analysis were statistically signiﬁcant predictors of TKA receipt
(Table 1). Older age predicted TKA (odds ratio [OR] ¼ 1.05; 95%
conﬁdence interval [CI] ¼ 1.02–1.07), implying an increase of 5% in
the odds of TKA receipt per additional year of age. Being married
(OR¼ 1.43; 95% CI¼ 1.17–1.74) and being obese (OR ¼ 1.98; 95% CI¼
1.66–2.37) also substantially increased the odds of TKA. Self-
reported fair/poor health decreased the odds of TKA (OR ¼ 0.56;
95% CI ¼ 0.45–0.69). Having IADL limitations decreased the odds
of TKA (OR ¼ 0.86; 95% CI ¼ 0.74–0.99), as did large muscle
limitations (OR ¼ 0.87; 95% CI ¼ 0.80–0.95), but mobility limita-
tions (OR ¼ 1.19; 95% CI ¼ 1.05–1.35) increased the odds of TKA.
Survey year predicted TKA, with the procedure becoming morecommon in later years (OR ¼ 1.05; 95% CI ¼ 1.01–1.10). Having
health insurance more than doubled the odds of TKA (OR ¼ 2.27;
95% CI ¼ 1.56–3.29).
In PSM analysis, the quality of the match is considered to be
poor if the size of the standardized difference for the values of the
treatment and control groups exceeds 10% for a given covariate
[24,25]. Twenty-six variables were used in the PSM. Before
matching, 19 of the 26 standardized differences exceeded 10
(see Table 2). The only variables for which mean values for the
TKA group were similar to controls were female gender, pain, and
mobility limitations. Overall, at baseline, persons in the TKA
group were less impaired in physical function and were less likely
to report fair/poor self-rated health than were controls. Future
TKA recipients, however, were much more likely than controls to
be obese. After matching, none of the 26 standardized differences
exceeded 10, indicating that the treatment and control groups are
well matched. The ﬁnal analytic sample, based on the match,
includes 702 TKA recipients and 702 nonrecipients.
Table 3 presents ATTs on the outcome variables for TKA
recipients and their controls. In the ﬁrst panel in Table 3, the
ATTs are based on follow-up scores for the treatment and control
groups. Statistically signiﬁcant differences, favoring TKA recipi-
ents, were observed for ﬁve of the six physical functioning
measures—all except IADL limitations—and for both pain meas-
ures (any pain and pain that interferes with usual activities) and
self-rated fair/poor health. Physical functioning, pain, and self-
rated health were coded such that positive numbers indicate
more functional limitations, more pain, and poorer self-rated
health. For all the statistically signiﬁcant differences between
treatment and control groups, TKA recipients reported lower
Table 2 – Means and standard differences before and after matching, TKA analysis.
Explanatory variables Before matching After matching
Knee
(n ¼ 720)
Control
(n ¼ 3896)
Standardized
difference
Knee
(n ¼ 702)
Control
(n ¼ 702)
Standardized
difference
Age 59.09 58.63 12.81 59.06 58.91 4.22
Black 0.19 0.23 10.04 0.19 0.19 0.36
Hispanic 0.05 0.11 20.75 0.05 0.04 4.61
Other race 0.04 0.06 12.78 0.03 0.03 2.43
Female 0.68 0.69 1.72 0.68 0.66 3.03
Married 0.72 0.63 21.24 0.73 0.72 1.27
High school education 0.34 0.32 4.07 0.34 0.35 1.50
Some college 0.25 0.20 12.55 0.25 0.25 0.66
College degree or higher 0.19 0.13 14.96 0.19 0.19 0.73
Fair/poor health 0.38 0.57 38.28 0.39 0.39 0.88
Obese 0.62 0.46 32.59 0.62 0.63 2.65
Pain 0.44 0.42 3.76 0.43 0.44 1.72
Pain moderate 0.24 0.21 6.83 0.24 0.25 1.66
Pain severe 0.12 0.14 4.22 0.12 0.12 1.75
Pain restrict 0.38 0.38 0.39 0.38 0.39 1.47
ADL limitations 0.54 0.78 20.30 0.54 0.54 0.00
IADL limitations 0.26 0.46 24.25 0.27 0.28 2.22
Mobility limitations 1.95 2.06 7.00 1.94 1.83 7.22
Large muscle limitations 2.16 2.47 23.74 2.16 2.07 6.82
Fine motor limitations 0.28 0.43 23.26 0.28 0.28 0.24
Gross motor limitations 0.95 1.16 14.54 0.95 0.89 4.31
Earnings (’000s $) 19.74 12.74 19.91 19.59 17.54 7.05
Other household income (’000s $) 45.02 35.58 11.29 45.28 44.68 0.65
Employed 0.51 0.40 22.98 0.51 0.52 2.56
Health insurance 0.95 0.88 27.86 0.95 0.95 0.00
Survey year 4.01 3.69 16.50 4.02 4.00 0.95
ADL, activities of daily living; IADL, instrumental activities of daily living; TKA, total knee arthroplasty.
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employment status were coded so that favorable outcomes were
associated with higher values: positive ATTs represent increased
earnings and probability of employment. There were no signiﬁ-
cant differences between treatment and control groups for either
earnings or employment. The ATTs imply substantial improve-
ments for several indicators of health and functional status. For
example, the ATT of 0.17 for ADL limitations indicates a
substantial reduction in numbers of ADL limitations, given a
mean value of 0.54 before surgery.
The second panel of Table 3 presents results from the
difference-in-differences analysis. Difference-in-differences com-
parisons were signiﬁcant for four physical functioning measures
(ADLs, mobility limitations, large muscle limitations, and gross
muscle limitations), both pain measures, and fair/poor self-rated
health. All the signiﬁcant differences indicated better outcomes
in the treatment group than in the control group. Again, earnings
and employment did not signiﬁcantly differ across groups.
Overall, the ATTs from the difference-in-differences in the
second panel closely resemble their counterparts in the ﬁrst
panel. For whether treatment resulted in improved outcomes
(third panel of Table 3), three physical functioning measures
(mobility limitations, large muscle limitations, and gross muscle
limitations), any pain, and fair/poor self-rated health signiﬁcantly
differed between treatment and control groups. Again, the treat-
ment group fared better than the control group. The largest
improvements were for mobility limitations (32% improved vs.
22% for controls), large muscle limitations (28% improved vs. 20%
for controls), and fair/poor self-rated health (24% vs. 16% for
controls) improved. Improvements in pain were small, but
statistically signiﬁcant (only 7% of TKA recipients improved vs.4% for controls). Earnings and employment again did not differ
between treatment and control groups.Discussion
Comparison of the TKA group before surgery with the control
group at baseline indicated that persons who received TKA
tended to be in better health and have fewer deﬁcits in physical
function than did controls. Older age, being married, obesity, later
years of the survey, and health insurance increased the odds of
having a TKA. Self-reported fair/poor health decreased the odds
of having a TKA. Receiving a TKA improved self-rated health and
several measures of physical function. TKA appears to do more to
arrest decline, however, than to result in major improvements in
health and physical function.
The predictors of joint replacement were largely selected on
the basis of previous studies that predicted receipt of TKA among
persons older than 65 years. In general, the patterns observed in
this younger sample were weaker than those reported for
persons older than 65 years [1,2]. The exception to this was
health insurance, which was a stronger predictor for persons who
underwent TKA before age 65 years, presumably because those 65
years and older are covered by Medicare. In addition, although
nontrivial proportions of both joint recipients and nonrecipients
in this study reported functional limitations in ADL and IADL,
previous research suggests substantially higher levels of func-
tional impairment in older adults with arthritis—both those
receiving and not receiving TKA [1,2].
Outcomes of TKA were assessed in three ways: conventional
posttest scores, difference-in-differences, and binary variables
Table 3 – Average treatment effects on the treated (ATT): Changes in outcomes following total knee
arthroplasty (n ¼ 1402).
Explanatory variables Knee Control ATT 95% conﬁdence interval
Outcome levels
ADL limitations 0.54 0.71 0.17 0.29 to 0.06*
IADL limitations 0.32 0.38 0.06 0.14 to 0.03
Mobility limitations 1.94 2.14 0.20 0.36 to 0.03*
Large muscle limitations 2.29 2.51 0.22 0.35 to 0.09*
Fine motor limitations 0.31 0.39 0.08 0.15 to 0.02*
Gross motor limitations 0.96 1.14 0.18 0.33 to 0.04*
Pain 0.63 0.80 0.17 0.22 to 0.13*
Pain restrict 0.52 0.69 0.17 0.23 to 0.13*
Self-reported health 3.21 3.46 0.25 0.36 to 0.15*
Earnings (’000s $) 16.20 18.06 1.86 8.16 to 4.44
Employed 0.41 0.41 0.00 0.05 to 0.05
Difference in difference in outcomes
ADL limitations 0.01 0.17 0.17 0.28 to 0.07*
IADL limitations 0.06 0.09 0.03 0.11 to 0.04
Mobility limitations 0.00 0.31 0.31 0.46 to 0.16*
Large muscle limitations 0.13 0.37 0.24 0.36 to 0.11*
Fine motor limitations 0.03 0.11 0.08 0.15 to 0.02*
Gross motor limitations 0.01 0.25 0.24 0.37 to 0.12*
Pain 0.20 0.37 0.17 0.23 to 0.11*
Pain restrict 0.14 0.30 0.16 0.22 to 0.11*
Self-reported health 0.05 0.18 0.13 0.22 to 0.04*
Earnings (’000s $) 3.39 0.17 3.56 9.59 to 2.47
Employed 0.09 0.08 0.01 0.05 to 0.03
Improved outcomes
ADL limitations 0.16 0.14 0.02 0.01 to 0.06
IADL limitations 0.09 0.08 0.01 0.02 to 0.04
Mobility limitations 0.32 0.22 0.10 0.06 to 0.15*
Large muscle limitations 0.28 0.20 0.08 0.03 to 0.12*
Fine motor limitations 0.12 0.10 0.02 0.02 to 0.05
Gross motor limitations 0.23 0.17 0.06 0.02 to 0.10*
Pain 0.07 0.04 0.03 0.00 to 0.05*
Pain restrict 0.09 0.06 0.03 0.00 to 0.05
Self-reported health 0.24 0.16 0.08 0.03 to 0.12*
Earnings 0.23 0.23 0.00 0.05 to 0.04
Employed 0.02 0.04 0.02 0.03 to 0.01
ADL, activities of daily living; IADL, instrumental activities of daily living.
* P o 0.05.
V A L U E I N H E A L T H 1 7 ( 2 0 1 4 ) 6 0 5 – 6 1 0 609indicating improvement, which represent an increasingly con-
servative order. The treatment group fared signiﬁcantly better
than the control group on three types of physical functioning—
mobility, large muscle, and gross muscle limitations—pain, and
self-rated health across all three methods.
These ﬁndings have important implications for self-care and
independence. The ability to perform mobility tasks indicates
that individuals can navigate outside of their homes and is highly
related to the ability to work. In addition, mobility limitations are
often associated with subsequent ADL and/or IADL impairments
[27,28]. Pain reduction also is important for reducing disability.
Individuals may be unlikely to perform self-care activities for
which they are physiologically capable, if doing so causes severe
pain. Thus, eliminating or reducing mobility limitations and
reducing joint pain may play important preventative roles for
more severe physical functioning problems.
Contrary to expectations, TKA was not associated with increases
in earnings or employment. TKA, however, was associated with less
pain and reductions in fair/poor self-rated health at follow-up.
Reduced pain has important implications for both functioning and
quality of life. Given the low rates of chronic illnesses among
persons younger than 65 years, we view self-rated health as a proxyfor physical health status. Poor/fair self-rated health, however,
decreased the odds of receiving TKA. Despite considerable attention
in previous research on the 65þ years population [1–3,29], results
indicated no gender, racial/ethnic, or socioeconomic status–based
disparities in either access to TKA or its outcomes. Having private or
public health insurance was a strong predictor of TKA, but the vast
majority of HRS respondents fell into this category. The HRS data,
however, did not permit direct examination of the extent to which
women, racial/ethnic minorities, and low socioeconomic status
persons needed or wanted joint replacement, but were unable to
receive it.
A recent study used HRS data to examine the effects of TKA on
physical functioning and self-rated health among persons 65 years
and older at baseline [29]. Because the measures of physical
function and self-rated health and use of PSM were identical to
those used in this study, comparison of results is informative.
Similar to the results of this study, TKAwas associated with improve-
ments inmobility and grossmotor limitations relative to the controls.
TKA was not associated with improvements in self-rated health,
however, and employment and earnings outcomes were not
examined. The pattern of TKA reducing the rate of decline in
physical functioning was even stronger in the 65þ years sample
V A L U E I N H E A L T H 1 7 ( 2 0 1 4 ) 6 0 5 – 6 1 0610[29]. Indeed, both TKA recipients and controls exhibited absolute
declines in physical functioning 48 to 68 months after the base-
line assessment, but TKA recipients experienced a relatively
slower rate of decline.
Strengths of our study include the use of data from a nation-
ally representative longitudinal sample, which increases general-
izability of the ﬁndings, the use of several outcome measures that
are not knee-speciﬁc, the use of PSM, which resulted in a control
group closely matched to the treatment group, and the use of
three alternative speciﬁcations to evaluate the impacts of TKA on
self-rated health, pain, and functional status. Much of the
research on outcomes following orthopaedic surgery has used
measures developed speciﬁcally for a particular joint (e.g., the
Western Ontario and McMaster Universities Arthritis Index [30]).
Although suchmeasures capture improvements that are clinically
relevant, they measure effects on overall functioning and well-
being only indirectly. The measures used in this study are more
directly related to how well people are able to perform everyday
tasks in home, community, and work settings after TKA.
We acknowledge these limitations. Most important is reliance
on self-reports of arthritis, joint replacement, health, and func-
tional status. The self-reported health measure, however, has
been extensively evaluated for its validity and reliability [31].
Individuals are likely to remember a surgical procedure that is
invasive and requires a substantial period of rehabilitation.
Recalling the date of receipt of TKA may be more problematic,
but this issue is mitigated by HRS’s longitudinal feature.
Respondents were surveyed every 2 years. Thus, we could
identify appropriate baseline and follow-up interviews for TKA
recipients. Self-reports of arthritis are potentially problematic for
the control group but not the treatment group because all TKA
procedures were performed for an indication of osteoarthritis. For
controls, however, HRS did not distinguish between types of
arthritis or identify the joint(s) involved for much of the obser-
vational period. To have a consistent deﬁnition over time, we had
to use responses to a question about arthritis irrespective of the
joint(s) involved. Unlike nationally representative data sets of
persons age 65 years and older, for whom Medicare records are
available, population-based research on knee replacement
among persons younger than 65 years must rely on self-reports.
The effects of knee replacement among individuals younger
than 65 years merit substantial additional research. Both age and
cohort undoubtedly affect the need for joint replacement and its
outcomes. There is substantial speculation that current cohorts of
late middle-aged adults (the baby boomers) will have higher expect-
ations for health and ﬁtness than did their predecessors, which will
motivate “earlier” joint replacements, but may also lead to lower
levels of satisfaction and higher rates of revision [4,5]. Accurate
information about the beneﬁts and risks of elective joint replace-
ment is needed to provide potential consumers with the informa-
tion required for informed decisions.
Source of ﬁnancial support: This study was supported in part
by the Institute for Health Technology Studies (InHealth). The
opinions expressed in this study are our own. InHealth had no
involvement in study design, collection, analysis and interpreta-
tion of data, the writing of the manuscript, or the decision to
submit the manuscript for publication.[26]
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